599.7357       Bibliography  ... 
F2bw         Wapiti -American  elk 
1968         and  European  red  ...  I 


IS94 


v^NTANA  STATE  LIBRARY 

15J5  E-  6th  AVE. 
MEUENA,  MONTANA  59S20 


Bibliography  .  .  . 

WAPITI  -  AMERICAN  ELK 

and  EUROPEAN  RED  DEER 


S  599.7357  F2bw  1968  c.1  Kirsch 
Bibliography  ...  Wapiti-American  elk  and 


3  0864  00035254  5 


Bibliography 


WAPITI-AMERICAN  ELK 


EUROPEAN  RED  DEER 


Pope  John  XXIII  National  Seminary 


Montana  Fish  and  Game  Department,  Bozeman 


MONTANA  FISH  AND  GAME  DEPARTMENT 
Game  Management  Division 
Research  Section 


Federal  Aid  in  Wildlife  Restoration 
W-83-R  —  Wildlife  Laboratory 


and 


by 

JOHN  B.  KIRSCH 


and 


KENNETH  R.  GREER 


SPECIAL  REPORT  NO.  2 
December,  1968 


ACKNOWLEDGEMENT 

Our  appreciation  is  extended  to  the  Montana  Fish  and 
Game  Department  for  approval  and  support  during  the  prepara- 
tion of  this  work. 

The  personnel  of  several  libraries  graciously  assisted  us 
many  times  by  obtaining  rare  books  and  periodicals  that  con- 
tained information  on  wapiti. 

We  offer  our  sincere  appreciation  to  the:  Montana  State 
University  Library  at  Bozeman,  Boston  Public  Library  and 
the  library  of  the  Museum  of  Comparative  Zoology  at  Harvard 
University. 

Our  thanks  are  also  extended  to  the  several  persons  who 
assisted  with  the  typing  and  many  tasks  involved. 


CONTENTS 

Page 

Introduction   :   1 

Index  by  Author  for  Wapiti-American  Elk    10 

Index  by  Author  for  European  Red  Deer    98 

Abbreviations  of  Reference  Sources   122 

Index  by  Subject  136 

ILLUSTRATIONS 

COVER:  A  mature  bull  elk  (wapiti)  from  the  Sun  River  herd  in  Montana. 
(Photo  by  Robert  F.  Cooney) 

Figure  Page 

1.  The  elkhorn  pyramid  on  the  upper  Missouri    9 

2.  Elk  cows  in  Yellowstone  National  Park  during  early  May    21 

3.  The  thrifty  appearance  of  this  lactating  cow  elk    35 

4.  A  small  band  of  foraging  elk  in  a  mountain  meadow    47 

5.  A  yearling  bull  elk  along  the  Yellowstone  River    58 

6.  A  spiker  (yearling)  red  deer  in  New  Zealand   59 

7.  A  raghorn  bull  elk  in  Yellowstone  National  Park   72 

8.  A  young  red  deer  stag    73 

9.  Foraging  bull  elk    84 

10.  A  typical  red  deer  stag  on  the  Isle  of  Rhum  in  Scotland   85 

11.  Bull  elk  with  harem    96 

12.  In  New  Zealand,  a  mature  red  deer  stag    97 

13.  The  elk  (wapiti)  breeding  season  in  North  America   120 

14.  In  New  Zealand,  red  deer  fawns     121 

15.  A  young  stag  and  hind  red  deer  134 

16.  A  group  of  red  deer   135 

17.  Map  of  Lewis  and  Clark  expeditions  with  indicated  locations 

of  "Elkhorn  Monuments."   146-147 


Digitized  by  the  Internet  Archive 
in  2013 


http://archive.org/details/bibliographywapi1968kirs 


Introduction  1 


INTRODUCTION 

Wildlife  research  is  no  longer  confined  to  the  country  of 
its  origin.  In  recent  years  the  publication  of  various  and  allied 
information  on  wildlife  is  finding  world-wide  dissemination.  In- 
ternationally, the  common  name  of  elk  exists  for  two  distinct 
big  game  species  —  Alecs  and  Ccrvus  canadensis.  The  designa- 
tion of  elk  was  first  established  for  the  European  Alecs  which 
is  commonly  known  as  the  moose  in  North  America. 

The  earliest  printed  use  of  the  word  'Olkes'  or  'Elk'  with 
reference  to  the  American  animal  was  made  by  Captain  Geo. 
Waymouth.  During  his  voyage  to  Virginia  in  1605  he  found, 
"Deere,  red  and  fallow,  Beares,  etc.  —  which  we  take  to  be 
Olkes  or  Loshes  — "  (Seton  1909:41). 

Barton  (1806)  established  the  name  of  wapiti  when  he 
wrote : 

"As  the  elk  has  not  to  my  knowledge  been  de- 
scribed by  any  systematic  writer  on  zoology,  I  have 
assumed  the  liberty  of  giving  it  a  specific  name.  I  have 
called  it  Wapiti  which  is  the  name  by  which  it  is  known 
among  the  Shawnese  or  Shawnees  Indians.—  This  ani- 
mal is  generally  known  in  Pennsylvania  and  in  other 
parts  of  the  United  States  by  the  name  of  elk." 

As  Murie  (1951:3)  reviewed  the  origin  of  the  American 
wapiti  and  the  American  form  of  elk  he  encountered  dual  usage 
of  these  common  names  of  which  he  noted : 

"Ordinarily  a  change  in  nomenclature  could  read- 
ily be  accepted  as  permanent,  but  in  this  instance  there 
are  complications.  In  scientific  usage,  especially  in  pub- 
lications dealing  with  world  distribution,  the  name 
"wapiti"  designates  a  large  group  of  animals  of  the 
genus  Ccrvus,  of  which  our  American  forms  are  only 
a  part.  Even  in  more  popular  writings  "wapiti"  is  often 
used  in  preference  to  "elk."  In  Asia  are  to  be  found 
a  large  group  of  species  of  the  genus  Ccrvus,  some  of 
which  differ  little  from  our  American  "elk."  Euro- 
pean writers  refer  to  this  group  as  "wapiti"  because 
they  cannot  use  the  word  "elk,"  already  applied  to  the 
European  Alecs  (Brooks  1910). 
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Thus  it  appears  best  to  recognize  both  names, 
"elk"  which  is  already  in  general  usage  in  America,  and 
"wapiti,"  which  is  often  used  in  written  accounts  and 
which  is  preferable  when  writing  on  aspects  of  interna- 
tional significance." 

WAPITI  AND  RED  DEER 

An  early  account  established  the  close  relationship  of  North 
American  wapiti  (elk),  Asiatic  wapiti  (maral)  and  red  deer 
when  Caton  (1877)  and  Winans  (1913)  reported  the  inter- 
breeding among  these  groups  and  their  progeny  prove  as  fertile 
as  either  of  the  parents.  Gray  (1954)  records  breeding  between 
these  species.  Caton  (op.  cit.)  suggested  that  the  red  deer  and 
wapiti  are  the  same,  Ccrvus  elaphus.  It  appears  that  these  ob- 
servations were  made  from  confined  animals. 

Anderson  (1965)  reports  that  in  free  roaming  populations 
in  New  Zealand  many  wapiti  have  been  shot  and  mistakenly 
classified  as  red  deer,  particularly  in  the  younger  age  group. 
He  further  noted  that  three  yearling  ( wapiti  or  red  deer )  cows 
culled  from  a  herd  revealed  upon  examination  that  two  were 
sterile  antlerless  males  (not  hummels,  page  59).  In  other  cull- 
ing trips  Anderson  (op.  cit.)  found  at  least  two  additional  ani- 
mals with  the  same  status. 

Some  mammalogists  of  today  believe  that :  Cervus  cana- 
densis and  Cervus  elaphus  are  similar ;  various  Central  and  As- 
ian Cervus  are  very  similar  to  Cervus  canadensis ;  all  Cervus 
form  a  single  Holarctic  super-species ;  and  both  old  and  new 
world  populations  should  be  placed  in  Cervus  elaphus  (Hoff- 
mann and  Pattie  1968:67).  The  ease  of  interbreeding  and  the 
extensive  morphological  intergradation  of  recent  wapiti  sub- 
groups strongly  indicate  that  multispecific  status  is  unwarrant- 
ed (Guthrie  1966). 

It  is  doubtful  that  the  classification  and  proper  usage  of 
common  names  will  become  completely  established  but  these 
clarifications  may  be  helpful  in  future  studies  of  these  inter- 
national species. 

FOSSIL  ELK 

Several  fossils  of  extinct  species  of  the  genus  Ccrvus  have 
been  discovered.  One  of  the  earliest  was  found  in  Kentucky  and 
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is  described  by  Dr.  C.  Wistar  as  a  fossil  elk,  Cervus  americanus 
(Harlan  1825,  Godman  1826).  Murie  (1951)  describes  other 
fossil  elk  forms  found  in  Wisconsin,  Alaska,  New  Mexico  and 
California.  A  population  of  wapiti  existed  in  the  northern  part 
of  North  America  during  the  Wisconsin  glaciation  (Hopkins 
1965,  Guthrie  1966). 

HISTORY  OF  ELK  (WAPITI)  IN  EASTERN 
UNITED  STATES 

The  notations  written  by  Jacques  Cartier  in  1535  are  pos- 
sibly the  first  recordings  by  white  man  of  the  animal  to  become 
known  as  the  elk  in  North  America.  He  wrote  of  "great  stores 
of  Stages,  Deere,  Beares,  —  "  as  he  ascended  the  St.  Laurence 
river  as  far  as  Montreal  (Seon  1909:41). 

Donck  (1650,  1656)  wrote  that  elk  were  numerous  in  the 
New  Netherlands  (presently  Eastern  New  York  State).  Vast 
herds  of  elk  were  found  in  Carolina  and  Virginia  in  1670  (Led- 
erer  1672).  Father  Simon  LeMoyne  observed  elk  in  1654  in 
what  is  now  New  York  State  (Thwaites  1899). 

Elk  were  common  in  North  Carolina  in  the  1730's  (Breck- 
ell  1737).  In  1748  they  were  being  hunted  where  Phila- 
delphia now  stands  (Pennant  1785).  Apparently  they  were 
numerous  in  the  Great  Lakes  region  in  1764  from  the  number 
of  hides  shipped  (Pennant  1785).  In  1798,  Smith  described 
the  elk  in  some  detail. 

Harland  (1825),  Cuvier  (1827),  and  Godman  (1828)  pro- 
vided early  descriptions  and  natural  histories  of  the  elk.  A 
few  elk  were  still  found  in  New  York  state  in  the  1840's  and 
one  was  shot  along  the  Saranac  River  in  1836  (DeKay  1842). 
In  the  vicinity  of  Chicago  elk  had  almost  entirely  disappeared 
by  1837,  although  a  few  were  seen  occasionally  (Shelford  1913: 
14).  Elk  were  found  along  the  Arkansas  River  in  Kansas  in 
the  1830's  (Gregg  1845).  Marcy  (1866)  writes  of  an  elk  hunt 
in  the  vicinity  of  Saginaw  Bay,  Michigan  in  1844.  In  1851  Kurz 
(1851 :255)  reported  the  decrease  of  eastern  herds. 

"According  to  Audubon  and  Bachmann,  Elaphus 
canadensis  is  met  with  nowadays,  in  regions  east  of  the 
Mississippi  only  in  small  herds  that  range  a  narrow 

strip  in  the  Allegheny  Mountains.  Solitary  herds 

of  elk  are  still  found  also  in  West  Virginia." 
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DeKay  (1842)  and  Billings  (1856)  both  refer  to  this  ani- 
mal as  Elaphus  canadensis. 

HISTORY  OF  ELK  (WAPITI)  IN  WESTERN 
UNITED  STATES 

Probably  the  first  reference  to  elk  in  western  United 
States,  including  Montana,  was  by  Lewis  and  Clark,  1804- 
1805.  Thwaites  (1905)  reports  on  their  expedition  in  detail. 
Burroughs  (1961)  sorted  out  the  natural  history  in  the  Journ- 
als of  Lewis  and  Clark  and  has  a  section  devoted  exclusively  to 
elk. 

In  1846  a  herd  of  200  elk  was  observed  on  Laramie 
Creek,  Wyoming  (Parkman  1946).  In  the  fall  of  1872  a  herd 
of  1700  elk  was  reported  in  the  vicinity  of  Scott's  Bluffs,  Ne- 
braska (Crawford  1926).  Elk  were  still  present  in  Iowa  in 
the  very  early  1870,s  (American  Sportsman  1873).  During  the 
1870's  sizeable  elk  kills  were  rather  common  along  the  Upper 
Yellowstone  River,  Montana,  where  hide  hunters  were  quite 
active  (Forest  and  Stream  1876). 

ELKHORN  MONUMENTS 

At  an  early  date  elk  were  abundant  in  the  plains  of  Mon- 
tana. A  tower  of  elk  antlers  once  stood  in  an  area  known  as  the 
Monumental  Elkhorn  Prairie  which  was  located  about  17 
miles  down  the  Missouri  river  from  the  mouth  of  the  Judith 
river.  Maximilian  of  Wied  visited  the  area  in  1833  and  reported 
that  an  "Elkhorn  Steeple"  was  constructed  to  the  size  of  18 
feet  high  and  15  feet  through  the  base.  DeSmet  also  observed 
this  monument  during  the  fall  of  1846.  (  Figure  17). 

Denig  (1854:398)  reported  a  similar  mound  of  elk  ant- 
lers near  the  mouth  of  the  Yellowstone  River : 

"—there  is  a  mound  about  50  miles  above  the 
mouth  of  the  Yellowstone  on  the  west  side  and  near  the 
Missouri  consisting  of  an  immense  pile  of  elk  horns, 
covering  an  area  of  about  an  acre  of  ground,  and  in 
height  about  30  feet.  We  have  frequently  inquired  of 
these  and  the  surrounding  nations  as  to  its  origin,  but 
it  was  raised  previous  to  the  knowledge  or  even  tradi- 
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tion  of  any  tribe  now  living  in  these  parts.  From  the 
state  of  decay  the  horns  are  in  it  must  be  very  ancient." 

The  recently  published  records  of  Bradley  (1966:349) 
provides  additional  information  about  these  monuments : 

"The  Elkhorn  monuments  are  among  the  myster- 
ies of  the  West  destined  never  to  be  unraveled.  They 
were  three  in  number,  situated  on  Elkhorn  Prairie,  on 
the  south  side  of  the  Missouri  river,  just  below  the 
mouth  of  Poplar  Creek.  The  largest  was  about  twenty 
feet  high  and  twelve  feet  in  diameter  at  the  base,  taper- 
ing gradually  to  a  rounded  top;  the  other  two  were 
somewhat  smaller,  and  all  stood  within  a  few  hundred 
yards  of  each  other,  about  two  miles  from  the  Mis- 
souri. They  contained  many  thousand  horns,  all  evi- 
dently shed  by  living  animals.  They  were  first  discov- 
ered in  1831,  and  appeared  to  have  been  built  a  good 
many  years,  as  the  horns  were  somewhat  decayed  and 
the  superincumbent  weight  had  pressed  the  base  of 
each  mound  several  inches  into  the  hard  prairie  soil. 
Major  Culbertson  made  diligent  inquiries  concerning 
them  among  all  the  surrounding  tribes,  Assiniboines, 
Blackfeet  and  Crows,  but  none  were  in  possession  even 
of  a  tradition  concerning  their  origin.  Such  a  number 
of  horns  could  only  have  been  gathered  by  great  labor 
from  a  vast  area,  and  it  seems  improbable  from  the 
known  character  of  the  neighboring  Indians  that  they 
could  have  been  the  architects  of  the  mounds.  There  is 
nothing  to  indicate  the  purpose  of  the  monuments, 
which  remains  wrapped  in  as  deep  mystery  as  their 
origin.  They  seem  not  to  have  been  discovered  by  Lew- 
is and  Clark  in  1805  or  1806,  but  must  then  have  been 
in  existence.  A  belt  of  timber  partially  interposed  and 
they  might  readily  have  been  overlooked  by  men  toiling 
at  the  line  of  a  keel  boat  or  seated  upon  its  low  deck. 
There  is  but  one  known  monument  of  a  similar  form 
within  a  radius  of  hundreds  of  miles,  which  is  of  stone 
and  located  near  Belly  river.  Like  the  Elkhorn  mounds, 
no  account  of  it  could  be  obtained  from  the  surround- 
ing Indians  and  the  builders  of  all  must  evidently  be 
sought  among  another  people.  The  Elkhorn  monu- 
ments were  taken  down  by  the  American  Fur  Company 
in  1850  and  the  best  horns  selected  and  carried  to  St. 
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Louis  in  the  hope  that  they  would  find  a  ready  sale 
among  workers  in  horn,  but  the  speculation  was  not 
very  remunerative.  Had  they  not  been  torn  down  these 
monuments  would  have  stood  for  ages,  and  it  is  to 
be  regretted  that  the  greed  for  money  has  deprived  us 
of  these  interesting  memorials  of  a  possibly  extinct 
people." 


ELK  LITERATURE 

Between  1850  -  1900  there  was  a  great  increase  of  elk 
literature.  Most  of  this  was  descriptive,  concerned  with  classi- 
fication, distribution,  the  raising  of  elk,  and  other  types  of 
surveys.  The  writing  during  this  period  is  of  historical,  rather 
than  scientific  interest. 

In  the  late  1800\s  the  Yellowstone  Elk  Herd  came  into 
prominence  and  it  has  remained  so,  right  up  to  the  present  time. 
There  has  been  a  considerable  amount  written  about  the  Yellow- 
stone elk:  much  of  it  in  popular  publications  and  in  many  un- 
published reports.  In  recent  years  intensive  scientific  study  has 
been  undertaken  on  the  Yellowstone  herd  and  one  of  the  authors 
of  this  bibliography  conducted  several  sections  of  the  project. 
Russell  (1933)  has  given  a  history  of  Scientific  Investigations 
in  Yellowstone  National  Park  before  the  present  intensive  sci- 
entific studies.  An  early  elk  hunt  in  the  Park  (1874)  has 
been  recorded  by  the  Earl  of  Dunraven  (1876).  His  writings 
have  also  been  edited  by  Kephart  (1917).  The  bulk  of  all  elk 
studies  from  1900  to  the  1930's  dealt  with  the  Yellowstone  Elk 
herd. 

Some  of  the  first  scientific  elk  studies  were  concerned  with 
food  habits,  and  several  appeared  in  the  1920's.  Lommasson's 
(1927)  "Elk  Forage  in  Montana"  and  Skinner's  (1928)  'The 
Elk  Situation"  were  among  the  earliest.  DeNio  (1938)  and 
Young  and  Robinette  (1939)  have  reported  on  elk  food  habits. 
Numerous  big  game  food  habit  studies  have  followed  these 
early  works. 

After  World  War  II  there  was  a  noticeable  increase  of 
scientific  studies  on  elk,  and  many  graduate  theses  dealt 
with  this  species.  While  several  of  these  studies  have  been  pub- 
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lished,  many  still  remain  only  as  unpublished  reports  in  various 
libraries. 


SOURCES 

An  excellent  source  for  recent  scientific  elk  studies  is  the 
Journal  of  Wildlife  Management.  Articles  on  wapiti  and  elk 
are  also  common  in  other  journals,  publications  and  unpublished 
completion  reports  by  several  State  Fish  and  Game  Departments 
and  other  agencies.  Not  all  state  completion  reports  on  elk  are 
included  in  this  bibliography.  A  valuable  book  for  early  day 
accounts  of  the  elk  and  red  deer  can  be  found  in  Phillips  (1930) 
catalog  of  books  of  American  game  mammals,  1582-1925. 


RED  DEER 

Several  Old  Testament  references  alluding  to  the  "hart" 
and  "hind"  refer  to  deer  and  it  is  very  likely  the  red  deer  (Cer- 
ms  elaphtis)  (Gen.  49:21;  Deut.  12:15,  22;  14:5;  15:22;  II 
Sam.  22:34;  Job  39:1;  Ps.  18:33;  29.9;  42.1;  Song  of  S.  2:9, 
17;  8:14;  Isa  35:6;  Jer.  14:5;  Lam.  1:6;  Hab.  3:19)  (Buttrick 
1962  Vol.  11:526,  605).  The  "hart"  can  refer  to  the  adult  male 
of  red  deer  and  a  ''hind"  the  adult  females  of  the  red  deer,  es- 
pecially after  the  third  year  (McCullough  Vol.  II  1962).  "The 
deers  of  the  Ancient  Middle  East  are  the  red  deer  ( Cervus 
ela pints),  still  common  in  the  Anatolian  mountains,  (Asia  Min- 
or— Modern  Turkey) — "  (Bodenheimer  1960:49),  and  this 
species  was  known  in  biblical  Palestine  (Buttrick  1962  Vol.  I: 
814).  This  may  be  the  deer  found  on  King  Solomon's  table  (I 
Kings  4:22-23)  (Bodenheimer  1962  Vol.  11:251). 

Anyone  who  studies  the  wapiti  is  also  familiar  with 
Darling's  (1937)  classical  work,  "A  Herd  of  Red  Deer."  Al- 
though the  red  deer  is  not  native  to  America  it  is  because  the 
two  species  are  so  closely  related  in  taxonomy,  biology,  and 
behavior  that  it  would  be  difficult  to  compile  a  bibliography 
without  reference  to  both.  Therefore,  a  limited  section  on  red 
deer  is  also  included. 

A  few  red  deer  were  introduced  into  Kentucky,  U.  S.  A. 
in  1930  (Vinson  1947).  By  1945  they  were  causing  serious 
problems  and  a  special  hunt  was  set  up.  About  600  special  per- 
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mits  were  issued  but  only  29  of  the  wary  red  deer  were  killed. 
Not  only  were  the  red  deer  causing  damage  to  farm  crops  but 
they  were  competing  with  the  white-tail  deer  ( Odocoilens  vir- 
ginianus)  for  the  available  food  supply.  At  that  time  the  red 
deer  were  an  undesirable  addition  to  Kentucky's  wildlife  sup- 
ply. About  66  descendents  of  this  species  still  remain  in  Ken- 
tucky (Presmall  1958).  Apparently  red  deer  have  a  trait  very 
common  to  the  wapiti ;  they  are  quite  adaptable  and  can  be  com- 
petitive with  other  species. 

Lederer  (1672),  Gray  (1836)  and  Walsh  (1892)  provided 
the  earliest  writings  we  have  in  the  red  deer  section.  A  large 
portion  of  the  bibliography  on  red  deer  are  of  the  late  1950's 
and  the  1960's,  and  these  would  generally  have  more  scientific 
value  than  those  of  the  1800's  and  early  1900's  on  elk.  As 
expected,  our  coverage  of  wapiti  is  much  broader  than  for  red 
deer.  Although  many  references  are  cited  that  only  incidentally 
mention  elk,  they  are  included  for  a  distinct  historical  quality. 


This  bibliography  on  wapiti,  or  American  elk  ( Cervus 
canadensis )  and  red  deer  ( Cervus  claphns )  was  accumulated 
in  the  several  years  of  periodic  literature  research  during  our 
various  studies.  References  include  the  period  from  1535 
through  December,  1968.  An  accumulation  of  over  1,450  ref- 
erences on  wapiti  (1,210)  and  red  deer  (240)  should  be  of 
value  to  students,  laymen  and  professionals  seeking  historical 
and  scientific  information  on  these  species.  We  fully  realize  that 
this  bibliography  is  not  complete  and  errors  will  be  found.  We 
would  appreciate  these  being  called  to  our  attention.  In  bringing 
these  references  together  the  authors  hope  that  it  will  be  useful 
for  future  wapiti  (elk)  and  red  deer  studies.  It  should  also  be 
of  value  to  those  persons  who  are  looking  for  historical,  general 
and  documented  articles  on  these  species. 
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FIGURE  1.  "The  elkhorn  pyramid  on  the  upper  Missouri,"  is  recorded  by 
artist  Karl  Bodmer  in  the  early  1830's.  (Plate  21,  Wied  1841).  Blemishes 
in  the  picture  are  caused  by  foxed  copy. 
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FIGURE  2.  Elk  cows  in  Yellowstone  National  Park  during  early  May,  are 
seeking  new  spring  forage  following  an  extended  winter  period.  Pregnant 
females  are  within  one  month  of  bearing  their  calves.  The  cow  in  the 
foreground  is  shedding  its  winter  pelage. 

(Yellowstone  National  Park  photo) 
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FIGURE  3.  The  thrifty  appearance  of  this  lactating  cow  elk  is  apparent  by 
the  plump  body  and  well-rounded  hind  quarters.  Extensive  studies  in  the 
northern  Yellowstone  elk  herd  reveal  about  95  percent  of  all  females  from 
2J/2  through  15  years  of  age  produced  a  single  calf  each  year  (Greer  1966). 
Population  densities,  stresses,  nutritional  levels  and  weather  conditions 
have  their  effect  on  the  survival  of  newborn  calves  each  year.  These 
factors  are  variable  between  herds  and  are  extremely  important  for 
establishing,  adjusting,  and  maintaining  dynamic  elk  populations. 

(Photo  by  Gerry  Atwell) 
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FIGURE  4.  A  small  band  of  foraging  elk  in  a  mountain  meadow.  Grass  and 
grass-like  plants  are  prominently  used  throughout  the  year  by  the  northern 
Yellowstone  elk  herd  (Greer,  Kirsch,  and  Yeager  1968).  During  the  summer 
succulent  forb  type  plants  are  also  utilized.  Unlike  mule  deer  or  white- 
tailed  deer  which  require  an  almost  complete  browse  winter  diet,  elk  will 
utilize  either  grass  or  browse  plants  during  the  winter.  The  size  of  an  elk 
herd  is  usually  limited  by  the  amount  of  forage  consistently  available  dur- 
ing winter  periods.  (Photo  by  Robert  F.  Cooney) 
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FIGURE  5.  A  yearling  bull  elk  along  the  Yellowstone  River  in  Montana 
during  January.  The  first  set  of  antlers  begin  growth  in  late  May  when 
male  elk  are  about  one  year  of  age.  Yearling  antler  development  is  com- 
pleted in  late  August  and  is  usually  a  simple  spike  ranging  in  length  from 
6  to  25  inches.  A  small  proportion  of  spike  elk  in  the  northern  Yellowstone 
herd  retain  some  velvet.  A  few  have  more  than  one  point  which  are  con- 
sidered branched  (Greer  1968).  In  some  herds,  however,  many  yearling 
antlers  have  more  than  one  point.  Murie  (1956)  noted  that  while  some 
yearlings  shed  their  antlers  in  March,  many  are  retained  until  April  and 
a  few  are  held  into  May. 

(Photo  by  R.  Rothweiler) 
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FIGURE  6.  A  spiker  (yearling)  red  deer  in  New  Zealand.  "At  two 
years  (beginning  the  second  year)  a  stag  (spiker)  will  produce  his 
first  'head',  usually  of  two  simple  prongs  only,  though  under  ex- 
ceptional conditions  English  and  New  Zealand  two-year-olds  have  pro- 
duced prongs  with  forked  tops  and  even  small  brow  tines.  Rarely,  stags 
may  never  bear  antlers,  the  reason  being  unknown.  Such  animals  are  re- 
ferred to  as  hummels,  which  though  antlerless  throughout  their  life  are 
capable  of  breeding  normally."  (Harris  1967). 

In  Scotland  and  Norway,  antlers  of  yearling  stags  vary  from  almost  no 
antler  at  all  (knobbers)  to  12  inch  spikes  and  the  usual  size  is  6  to  8  inches. 
Spurs  or  branches  have  not  been  observed  in  Scotland  (Mitchell,  pers. 
comm.)  and  rarely  in  Norway  (Wegee,  pers.  comm.). 

(New  Zealand  Forest  Service  Photo,  J.  H.  G.  Johns,  A.R.P.S.) 
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FIGURE  7.  A  raghorn  bull  elk  in  Yellowstone  National  Park  during  Febru- 
ary. The  raghorn  antlers  are  the  first  set  of  antlers  after  the  spikes  are 
cast  off.  The  patterns  of  successive  antler  growth  and  shedding  are  greatly 
modified  due  to  inheritable  characteristics,  age,  physical  size,  nutrition 
levels  and  reproductive  status.  Mature  elk  in  the  northern  Yellowstone 
herd  generally  shed  their  antlers  in  March  and  regrowth  is  obvious  during 
early  April.  Most  of  the  antler  growth  takes  place  in  May  and  June 
with  final  development  and  hardening  in  July.  Depending  upon  the  ani- 
mal's age  of  young,  intermediate  or  mature,  from  4  to  25  pounds  of  bone 
tissue  is  produced  annually  in  a  period  of  about  three  to  four  months. 
Velvet  shedding  in  August  precedes  breeding  activities  in  September  and 
October.  (Photo  by  R.  Rothweiler) 
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FIGURE  8.  A  young  red  deer  stag.  In  New  Zealand,  red  deer  cast  old 
antlers  in  late  September  and  early  October.  New  antler  growth  is  com- 
pleted during  December  or  January,  and  the  velvet  retained  into  February 
In  Scotland,  older  stags  cast  their  antlers  in  April,  younger  stags  in  May 
and  new  antlers  are  full  grown  in  August.  (Photo  by  Jack  McKenzie) 
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FIGURE  9.  Foraging  bull  elk.  Six  points  on  each  antler  and  wide  spreading 
form  is  typical  of  the  Rocky  Mountain  species.  An  800-pound  bull  utilizes 
14-18  pounds  of  forage  each  day.  Well  filled  bodies  and  pelage  luster  indi- 
cate these  animals  are  in  excellent  physical  condition.  The  antler  growth 
is  about  completed  and  these  elk  are  approaching  the  peak  of  annual  physi- 
cal condition  just  prior  to  the  breeding  season. 

(Photo  by  Robert  F.  Cooney) 


FIGURE  10.  A  typical  red  deer  stag  on  the  Isle  of  Rhum  in  Scotland  dur- 
ing November.  The  crown  points  of  antlers  may  take  many  forms.  A 
majority  of  the  stags  in  Scotland  have  a  tendency  towards  three  points 
on  top  and  some  have  four  points  or  more.  (Photo  by  Brian  Mitchell) 
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FIGURE  11.  Bull  elk  with  harem  in  Yellowstone  National  Park  during  Sep- 
tember. Studies  of  the  Rocky  Mountain  elk  in  the  northern  Yellowstone 
herd  show  that  skeletal  growth  for  cows  is  about  completed  during  their 
third  year  but  in  males  it  requires  an  additional  year.  In  64  adult  males 
from  four  through  nine  years  of  age  the  shoulder  height  averaged  63 
inches  with  a  range  of  59  to  69  inches  and  with  an  average  whole  weight 
of  740  pounds  with  a  range  of  470  to  1,010  pounds.  Among  the  males, 
the  whole  weight  of  only  one  animal  exceeded  1,000  pounds  while  two  were 
in  the  900-pound  class  and  12  in  the  800-pound  group.  About  23  percent 
of  this  collection  of  bulls  exceeded  800  pounds  and  30  percent  weighed  less 
than  700  pounds.  The  whole  weights  of  nearly  half  of  the  bulls  were 
between  700  and  800  pounds  (Greer,  unpubl.). 

Measurements  of  over  400  cows  from  three  through  fifteen  years  of 
age  had  an  average  shoulder  height  of  57  inches  ranging  from  50  to  65 
inches  and  with  an  average  whole  body  weight  of  400  pounds  with  a  range 
of  320  to  670  pounds.  (Yellowstone  National  Park  Photo) 
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FIGURE  12.  In  New  Zealand  a  mature  red  deer  stag  (male)  is  about  45  to 
48  inches  high  at  the  shoulder  and  the  hind  (female)  is  about  40  to  43 
inches.  In  some  areas  of  central  Europe  and  Asia  the  shoulder  height  of 
some  stags  is  about  60  inches. 

The  body  weight  of  red  deer  varies  according  to  locality  and  general 
availability  of  food.  A  typical,  mature  New  Zealand  stag  will  weigh  about 
300  pounds. 

In  Scotland,  the  whole  weight  of  adult  red  deer  stags  in  one  herd 
averaged  240  pounds  with  a  range  of  170  to  285  pounds  and  adult  hinds 
averaged  165  pounds  with  a  range  of  130  to  170  pounds.  In  another  Scotland 
herd,  the  whole  weights  of  adult  stags  ranging  from  240  to  340  pounds 
averaged  290  pounds. 

In  Norway,  several  red  deer  stags  of  at  least  %Vi  years  of  age  had  an 
average  total  weight  of  about  400  pounds  with  extreme  weights  ranging 
from  280  to  560  pounds.  Females  of  similar  age  averaged  225  pounds  and 
ranged  between  180  and  270  pounds  (R.  Langvatn  and  S.  T.  Falck,  pers 
comm.). 

(New  Zealand  Forest  Service  Photo.  J.  H.  G.  Johns,  A.R.P.S.) 
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FIGURE  13.  The  elk  (wapiti)  breeding  season  in  North  America  occurs  dur- 
inging  September  and  October  and  in  some  herds  extends  into  November. 
After  a  gestation  period  of  about  eight  and  one-quarter  months  most  calves 
are  born  between  late  May  and  early  June.  At  birth  the  weights  of  calves 
average  33  pounds  with  a  range  of  19  to  45  pounds.  The  height  at  shoulder 
measurements  is  not  readily  available  but  several  total  lengths  taken  of 
newborn  calves  ranged  from  30  to  44  inches.  Most  calves  lose  their  spots 
by  August.  (Photo  by  Hector  LaCasse) 


In  March  of  1905,  a  total  of  18  wapiti  from  the  United  States  was  suc- 
cessfully released  in  Fiordland  National  Park,  South  Island,  New  Zealand. 
An  interesting  adjustment  made  by  wapiti  in  the  New  Zealand  environ- 
ment was  a  change  of  breeding  season  from  the  September-October  period 
of  North  America  to  the  March- April  period  in  New  Zealand.  These  dif- 
ferences correspond  with  the  temperate  seasons  of  the  two  hemispheres. 
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FIGURE  14.  In  New  Zealand,  red  deer  fawns  are  born  in  November  and 
December,  about  eight  months  after  the  March-April  breeding  season. 
The  prominent  white  spots  in  their  first  pelage  are  retained  for  about  three 
months. 

The  breeding  season  for  red  deer  in  Scotland  and  Norway  occurs  from 
mid-September  through  mid-October.  Most  fawns  are  born  during  the  first 
week  of  June  but  some  may  appear  between  mid-May  to  early  July.  In 
Scotland,  weights  of  newborn  calves  ranged  from  6  to  22  pounds  and  most 
weigh  about  12  to  14  pounds. 

(New  Zealand  Forest  Service  Photo,  J.  H.  G.  Johns,  A.R.P.S.) 
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FIGURE  15.  A  young  stag  and  hind  red  deer  in  Canterbury,  New  Zealand 
during  May.  Note  the  rather  pointed  rump  as  compared  to  the  rounded  con- 
formation of  elk. 

(New  Zealand  Forest  Service  Photo,  J.  H.  G.  Johns,  A.R.P.S.) 
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FIGURE  16.  A  group  of  red  deer  stags  (bulls)  and  hinds  (cows)  in 
Canterbury,  New  Zealand  during  May.  Note  the  variation  of  antler  forma- 
tion of  the  three  stags.  Presumably  the  stag  at  right  has  its  second  set  of 
antlers.  A  more  mature  stag  at  left  is  indicated  by  the  pearled  tips  and 
crown  form  of  terminal  tines. 

(New  Zealand  Forest  Service  Photo,  J.  H.  G.  Johns,  A.R.P.S.) 
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Figure  17.  This  copy  of  Map  54  is  from  Thwaites 
(1959),  "Original  Journals  of  Lewis  and  Clark 
Expedition,"  and  is  reproduced  by  permission 
of  the  Dodd,  Mead  and  Company,  Inc.,  New 
York. 
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